Several hydrophilic aminomethyl angelicins and psoralens have been synthesized condensing corresponding bromomethyl derivatives with different cyclic and acyclic amines for possible photochemotherapeutic activity.
Synthesis of aminomethyl angelicins and psoralens as potential chemotherapeutic agents
General procedure for synthesis of 2a,b and 5a,b
Angelicins/psoralens la.b.4a.b (O.Olmol), freshly prepared NBS (O.Olmol) and a pinch of benzoyl peroxide were refluxed in CC1 4 (80ml) under 200W-tungsten lamp for 16h. When the reaction got over, solution was filtered hot, excess of CC1 4 was distilled out and remaining left for evaporation. Obtained products 2a.b.5a.b were purified by column chromatography using benzene as eluent and recrystallized from benzene or ethanol. Melting points, yields, molecular formula and elemental analysis of the products are recorded in Table- 1. General procedure for synthesis of 3(a-k) and 6(a-i)
, secondary amine (0.004mol) was added and refluxed for 50-55min.. After the reaction, mixture was cooled and poured over the crushed ice. The solid separated was purified by column chromatography using chloroform or mixture of chloroform and methanol in varying proportions to get aminomethyl product 3(a-k) and 6(a-i), which were recrystallized from benzene or ethanol.
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Results and Discussion
The synthesis of aminomethyl furocoumarins was achieved by many workers (10-12), which includes a three-step procedure involving chloromethylation, displacement of chlorine by potassium phthalimide and subsequent hydrazinolysis. In order to obtain higher yields of aminomethyl derivatives, a new methodology is developed for their synthesis. In this procedure the angelicin and psoralen derivatives will be first brominated to convert into bromomethyl derivatives and are then subsequently treated with secondary amine to furnish the corresponding aminomethyl furocoumarins. 
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The formation of bromomethyl derivatives 2a,5a was confirmed from their elemental analysis, IR and PMR spectra, whereas in 2b,5b both the methyl groups at 4,8 and 4,7 have identical chemical shifts. It was difficult to understand which methyl group had undergone bromination. 13 C-NMR gave the distinct chemical shifts of two methyl groups. Chemical shift of furan ring methyl group at C-8/C-7 in 2b,5b moved down field from δ 14 to 22 after bromination. Besides a down field chemical shift of furan ring proton at C-9/C-6 is also noticed from δ 6.60 to 7.00 after bromination, which clearly establishes the bromination at C-8/C-7 methyl group of furan ring.
Bromomethyl derivatives 2a.b.5a.b obtained were then condensed with different secondary amines resulted in the formation of corresponding aminomethyl angelicins/psoralens 3(a-k).6(a-i). Structures of the products were characterized on the basis of their elemental analysis, IR and/or PMR spectra.
In conclusion we have shown the synthesis of several potential chemotherapeutic agents in a convenient manner and their activity study is also being carried out which is in good progress.
